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The method uses a substrate (1) on which resist pattern (4a) is 
formed by photolithography. The resist pattern is reduced in size, by 
oxygen plasma. Over this reduced pattern, a thin aluminium film (5) is 
formed as mask. An opening part (9) is formed by removing the resist 
pattern. A gate opening part (10) is formed by removing the aluminium 
film mask and it is reduced in size. 

ADVANTAGE - Aims at miniaturisation of semiconductor element by 
improving grade of exposure system. Improves pattern accuracy. 
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ABSTRACT 

PURPOSE: To enable a mask to be formed in finer dimension than the marginal 
dimension specified by the wavelength of a light source of an aligner 
applicable for photolithography. 

CONSTITUTION: A resist pattern 4a formed by photol i thgraphy is etched away 
by oxygen plasma method to be contracted and then a masking thin film such 
as Al film 5, etc., is evaporated to be removed together with the resist 
pattern 4a for the formation of an aperture part. Otherwise, Al is 
evaporated into the resist pattern 4a inversely tapered using an inversion 
resist by spinevaporat ion step to form the Al film 5 and then Al film 5 and 
the resist pattern 4a are lifted off to form the aperture part. Through 
these procedures, a member such as a gate electrode, etc., can be formed 
using the Al film 5 having the aperture part contracted by these steps 
thereby enabling processing in fine dimension unrealizable by the 
conventional stepper to be performed. 
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mum i] 7*hu^xhtffl^T, *mmm 

±E*«©±t, 7*h»jy^77-<Hcj:0, 7*h 
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fflSK£i#*ST3Xg<!:> 

±E7* hU5?XM*->0#tf8#T±EVX0ffl 

Pfc£U ^X£ffl»W::±BRa»*Rtt*XBi:** 
T § C £ t v X 2 <D^j£#ft. 
WWW 2] 7*M^Xh*fflHT. 
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£xa<h> 

-bE»ERtf±E7* h l/vx h/^-xaJtfcvx? 
ffl*R£*«-raxS^ 

±E7* h l/vX h/^->©#*«#T±EVXirffl 
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±ES«^±^> 7* MJ V^7 7^-iC<fc0, fSM 

£X&<h, 

±E7* hi/S?XM*->*|B/JvSl«lB£. 
±E3&KRtf-tE7* hl/yXh/^->OlC7X^ 
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[0 0 0 5] tZ5T\ *»#*F©IMBftt:fP^. ¥ 

/^^->*ft3fTS&6(Cffl^6ftT^*3t©jeft (g 
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[0 0 0 7] L^U^^'b, X+S/TU— tf*ffl^65Sf 

*h u v x h t a* #s < ® « $ n 3 t ^ o n s# 

[0 0 0 8] *58Wtt)Dr^*jfilc«*TttStifct)©t? 

*D> 'Jy^^^-XStfcttSVX* 

■2) £ & 5 o 
[0 0 0 9] 

U 7^77^-181^^5-7X^^X8 
£*WT, 7*H/$?Xh*fflVvr, *«ftSfi§0S 

[ooio] Aftwt»*«i©f6W(o»i;fc*att, 

*K©±K, 7* hU7^77^-Hch0, 7*bUi? 
XhA^->^^fi£T5Xg<h, ±E7* hl/yXh/t 
*~>£*g/h$-£3l8£:, ±ISS&RtfJ:fS7* hU 
vX h/^->©±lcvx^ffl*K**atSl8t, 
±E7* hWxXM*->W/$$#T±E^X*ffl 



»Rtft^7* Kl^xh^->£U7 h^7tr«tD 
^^ffljnK(c±E«a«ft«»-6l8i:€8 

[00 11] B#«2 0«*0*i;fc¥Rtt, gfifll: 

*#1"S7:frhl/$;xM*->£»«?"*IS£, ± 
E»KRtf±E7* H/y7h/^->©±l:7X^ 
*K**«TSXS£* ±E7*hl/vXh/1*-><Z> 
*(S»»T±EVX^HIKt*l:7* h !/yX 
->*U7h*7«Ccfcf}|ft*U ^X*fflMRlC±EfllJ 
n»*Rtt*XS£*Rtt*3S«T*a. 

[0012] i**«3©56w©Bii;&*att, ^fi0± 

£. 7*hyyy?7-f-i::j;0. KffiJBttJWBr-zt 
**1-*7*M/^Xh/t^->*»iST5X8t, ± 
E7^M^>?Xh/^->«:«/h$-&5X8^. ±E* 
«Rtf±E7* hl"vX h/1*-><0±lCYX£ffl»K 
£ift«T£X8£, ±E7* hl/5>XM*->CDJ&fifc 
B#T±E^X*ffi*R£*fc7* hl/vXh/^-> 

*R»5X8t€R»**ttT*5. 
[0 0 131 ^CT\ ±E*H#E1~30JM!K:*5V* 
T, TE©«fc5ft*atRT*Ci 
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7* hl/vX h;i*->$\ y-h/1*->£l,Tttffi 
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[0 0 18] 
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T, J eO^C^$tl^^X^ffl^R<i:7^ hl/vXh 

»t"r*vx^ffl»R©/^->*«»jaisti*. 

[0 0 19] ^C0*i£, C(D0BP»<O+ffitt, 7* hU 
y ^ y 7 << -C«ffl Sn**«(0*ftT«*«|R»^tt 
£9t)$/]x£ttTM£<Z)T\ -7X^fflSR0O/\°^->^ 
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[0 0 2 3] H**5©J8?BTtt. ±EH*«1X«3 
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[0 0 2 5] »*a7 05EWTtt, ±E*»»K*tt* 
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MUM KT, *»W0*««H-3Co^T, B9 

[0 0 2 7] S1\ *M5«lk:oir>THi 

RtfH2K*^*HWT-5, HI (a) ~ (e) fttfH 
2 (a) - (e) tt, flS^»**#*«l§!»©y-KiD 

[0 0 2 8] £T> 01 (a) fcSt\fc3K. G a A s 
SKl±t, S i 0 2 $t2&tfS 13 N 4 B3^5fta 



[0 0 2 9] |S]H (b) K^Tc^C* S i 3 N 

4 K3<Z)±^7* hUvXh£^frUTUvX hg|4 £ 
SSlC, (c) C^Tct^l^ 5 : 1<D i 

'jyy^7^^ffo^ S{febTl/vXh/1*~>4 

[0 0 3 0] RH (d) £*1\k3fc, UvXh 

/t*->4 a^iy7Xv^"c^i:i7f>yi 

T. l/yXh/^->4a^i/ht^ Xy^ 

[0 0 3 1] *lc, ±ES i3 N 4 K3fttf»/h2*l& 
1/yX h/^^>4 a^MiCA I I, 100 

[0 0 3 2] ^bT, 0 2 (a) tC^t* £5 1/yX 
h/1^->4 a##ftSftTl*S»#TA \mst&\Z 
UyX h/t^~>4 aftHteSfSy 7 h*7£?7-3*T\ 

tLTs mm (b) K:arJ:5JC, -7X2BBaS9 

mmzntzA i «5£xy:f >^tx* llxr i e 

[0 0 3 3] *LT. RH (c) 5 
S$ (*HttNaOH, KOH*»«) TAlK5*± 

[0 0 3 4] HH (d) \z^t<ko\z, y*b 

U 7^774 ic<fc0 Tffly- hM^©l/yX h/t* 
->4bWLfA y-MBPSl OT^COS i O 
2 K2*7^»^X7^V>ht , X^^>^bTl»* 
U y-hWngpi 0£S i 0 2 K2i:$T3afiT5. 
[0 0 3 5] *L,T, (e) V-Y 
*?)W>MM*n'Drz&, U7h*7«cJ;0» 7^-hU 
>?Xhi-€-^±coy-K^^;l/i:^tC^LT, 

[0 0 3 6] fi^T. ±E*lS«lTtt, HI (e) CO 
«»^6H2 (a) 6D«WcM-5 , J7h*7ia , t , »« 
^n^A lR5©vx^SBP»9 0+}ittl/i;x h(7)X 

0. 5Atm) .tD/hswsens. rat)*, X* 

[0 0 3 7] ±E*!fi«lTtt. ±EH1 (d) H^T 
UvXh;^->4a€rfi|/h$^§Xgl^ViT, l/y 
X h - > 4 a mm ~fv X V * TO X y 5 1 > 
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ft E JlfctMPT # * *J jfttf * Z> - 
[0 0 3 8] Sfc, ±B*JMUTtt, TX^ffiSJgi 

'JIM h'R^£*ffi£1*3<fc7l;:LTfcJ;^o fc£U 

[0 0 3 9] (jlllSfl2) *C, *««2lCO^T. B 
3fttfH4fcafr?*RWT*. B3fttfB4tt* ft^Kf 

[0 0 4 0] £f\ H3 (a) HST«k3l::. G a A s 
8«1©±K, S i 0 2 m2RZSS i 3 N 4 M3^Jg* 
««LfcSL HB (b) Ic^t Si 3 N 4 13 

>T9 0"C3 0»C0^-^>^^ffoT^<o 
[0 0 4 1] Wim (c) 5 : 1 CD 

iiXf'vA-^fW7^ hU707 7-M;:«fc0 5 0 
mJ/cm 2 <Bg3fc*TSffi0±T/1*->i-ftO. 5 
Mm©W^<7)«3tSfTt>T> #y h7V- hT 1 1 Ot: 

7^h'jyy77^[:J:0 2 0 0 0mJ/cm 2 cog5t 

[0 0 4 2] mm (d) fcsTJfc-jfc. eheik* 

ttK±D, S 13 N 4 R3RtflxvXh/^->6 a<7) 
£ffi±, ^^0i£x-/10)gI5£DSfii]^t>A l 
T, 100 nmOff^T A 1 R 5 £?McT£p 
[0 0 4 3] *<D», 13 B (e) IC^Tcfc^l^ 1/yX 
h/1*->6 a£^tf)3G#c7)A lK5i:«H»i-r*7 
ht7^79l, 7*£ffl»RT*SA lRKVX*|» 

[0 0 44] ^LT, E!4 (a) - (e) tC*t£? 
(C» ±EJg»WlK:fctt*H2 (b) - (e) K^TX 
Sil^aifcLT, y-hfflPSBl 0©«j£&tfA IMS 

[0 0 4 5] ftoT, ±E*JS«2Ttt, 03 (c) I: 
jSTlSTJMfcSnfcl/S;* h/^->6 a0±S»<D 



U7h*7L&i£<0TX£B8n889<&-+ftra\ l/yX 
h6£S i 3 N 4 M3 £<D%f&®?£ OT$gP0+Si: 

ttigGD^ft (CdTteO. 5 Mm) iO/hSHfrWIS 

->0«fflfl:£Bs::£#T*s<0T**. 

[0 0 4 6] £43, ±E**«^45ViT, 
2\ «7t. UA'-D-M-^ 75y KRJfafecktfS* 

«fc0tt*tf, £<DH^7 p Dl:X<0*TigxW*£*/i£ 

T4i*©88li7 7 7 HSJtTftS. :^)777h'I 
Mm^i:®fWtrat(:<<, 9C7 7 7 h*^ 

[0 0 4 7] r<Z)i£xW^WT£UvX h/^ 

->6a©J:W^ ®£&*£fT 5 £ t C J: 0 I/ h 

t> ^ ^ /u^ d ^ t> a i zmmzitzctw 

[0 0 4 8] ftfc, ±E*SBW 2 Ttt, S i 3 N 4 K 3 
Stfl/yX h/t*->6 a®£ffi±l;:A lRSSKSW 

U 0e«»ft-ett, i£x-A 0 S5^C7)SfiiJ{r^#gHA 

*ffl»R#A 1 RKKJe* ntt^Ott, ±E3gJ£M 1 £ 

[0 0 4 9] (^ffi^J3) *««3ICOUT. 0 

5 (a) - (e) RtfB6 (a) - (e) IC*^*RW 
T^o CZ.rh, GaAsISh Si02K2 45cfctf 
S 13 N 4 »3^6ftSy-h«»Rt*T4fefiE)JCjf 

[0 0 5 0] S-f, B5 (a) - (c) £^£5 
±E^«W2lc*tt^B3 (a) - (c) tHaco^n 
-feXSrSiT, f-/WW&I/^h/W->6a*JB 

[0 0 5 1] ^5 (d) \z*?£o\z. fwt# 
»«5ftT^*l/v^h/^->6 afc&iHT'^XT* 
-C»3?«KXy5 L >y*fft>T, l/yXh/^->6a 

[0 0 5 2] ^0»©lilt ±E*Mi«2iH*fcfr 
ton*. fftto'S, B5 (e) RlSme (a) - (c) 
iC^Tctot'. ±E*«W2JI*$WSB3 (d) , 

(e) RlSmA (a) , (b) (C^T tmmoJaUX 
ZBT* A lR5t*lCl/^Xhy^->4a^*-r 
*U7h^7^fT-pT> A lR5©-»iCVX^Bn» 



9#Ktf$ttTftax*y7*>^X^£^f£U Ztl£ 
Xy?>#~?ZZtlXS i3 N 4 <DXy?>?Z'fii 
X, y-hUDBSl 0«r»«Ut», Al«5t»*f 
£o ^LT, EB6 (d) KST<fc5IC, Tay-h«MS 

(e) \z*t&oiz, T&y-b7<aie&ino. 

[0 0 5 3] ffiot, ±E*««3Ttt, ±E2MB«1 
/^l/i/X M*->6 a<B^]fcC«fc*/t*->0St»l 

[0054] ±iS©ft^J6wrtt, ^rtifey- 

[0 0 5 5] ¥»*B»£:m**y-h««i, 

cot, ttc, *J6W*y-h^^->a)»jsyD-fe^K 

[0056] mm\) *tc, ±E**w©»***"r 

JMM8*fc:^T. 07 (a) , (b) fcX-JSHWr 

So 

[0 0 5 7] 07 (a) tt«E*<oa«tJ:r)vx*t* 
$L£«£<Z>y-N/1?-X ^7 (b) 

£SU y'jn/lglOit:, S i 0 2 M2Rtf S i 

ftC, ^X#<B±l::*iM£RW'Ttr»*. RH (a) , 
(b) fttttttStfo^SJiit. *5BW©t>C!>Ttt. 

* 3 £ £ **S $ tiX l> 3 o 
[0 0 5 8] 

etna. «K©±H«B»0»*f€r»j«T5fc*OVX 
££JBfiETa;frffi<i:bT, S1££>±K7 * h 'J V ^77 

tZTmt. 7* hl^Xh/1*->C988#TVX£ffl 
»Mt7^-MyvXh/t^->i$»j7h^7LT> « 

**<oaBtt*»jsE-r-6fi«*iina-&*xateiitffc 

COT, Ji/hSiltPllDtWfflLT, ^©»(0X8T^C0 
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[0 0 5 9] »*«2 0ISW^«J:titf, Sfi<B±l;:«ffi 

T. g<£0±C7* MJ7^7 7 4-Tj£t-/1<Z)7:* 
hl/S?Xh/t*->£J&rr*X8£* S«R^7*h 
l/yX h/^->4*«-^X^fflfM*it«f4xa 
ts 7*M/yxh/^->(Z)»»T-7Xd7ffljH(t7 
* hIyvXh/1*->££U7h;*7LT, Sffi«<08S 
Wt»j«"r*«**«PS'fr*xai:S»ttfc«)T, i£ 

€-oa©xaTco)Bi!n»^»)Ssn*«*rc!)^ttS7 

*hU vy77-f-t*fflStl&3tlB©»*TS**IB 

gg^a:g-r^asT*jffl^«gi:L^^6, ^wft*^ 

[0 0 6 0] »*«3©SEWK:J:ntf, S«0±£tt8l 

T, S*gGD±C7* VVV#77 4--Z&r-n<b7* 

l/S>Xh/^->*I>/jNS1**XS£. S«&tf7*h 
l/yX h/^~>*#iwTXi7ffl»K*««TSX8 

7* hl/yXhA^->^T?X^ffliI<!:7 
*hl/vXh/t?-><h£'j7h*7LT, S4I^09$ 
Ut*fitr5««tBlP$-tt*X8i:S:K»fc©T, ± 
EM#« 1 Rtf**Ja 2 0R«0»*##-rci»&tu 
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